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DETAILED ACTION 



Acknowledgment is made of applicant election without traverse of Group I (claims 1-10) drawn to 
the method of determining susceptibility of a cell to reovirus. 

Claims 1 1-50, drawn to non-elected inventions, are withdrawn from consideration. Claim 5, 
drawn to non-elected species, is also withdrawn for consideration. 

Claims 1-3 will be examined on the merits. Claims 4 and 6-8 will be examined as they are drawn 
to the elected species of breast cancer and claims 4, 9-10 will be examined as they are drawn to the 
elected species of human. 



Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claim 1 is rejected under 35 U.S.C. 103(a) as being obvious over Norman et al (J of Clini Invest, 
Vol. 105, p1 035-1 038, 2000) in view of Coffey et al (Science Vol 282, p 1332-1334, 1998) and Robinson 
etal (Curr. Opin. Cell Biol. Vol, 9, p1 80-1 86, 1997). 

Claim 1 is drawn to a method of determining susceptibility to a cell to reovirus infection by 
measuring constitutive ras-MAP signaling in said cell, wherein the presence of said constitutive signaling 
indicates susceptibility to infection by reovirus. 
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Norman et al teach that constitutive activation of signaling pathways down-stream of ras, such as 
the mitogen-activated protein kinase (MAPK) is implicated in cellular transformation and progression 
toward cancer (p 1 035, Col 1 , U 1 ). Norman et al also teach that activation of the MAPK pathway has 
been shown to correlate well with reovirus susceptibility (p 1035, Col 2, U 1). 

Coffery et al teach that 80% (20 out of 25) of human cancer cell lines are susceptible to reovirus 
infection in vitro. Coffey et al teach that there are a strong correlation between infectibility and high basal 
level of MAP kinase activity (p 1333, Col 3, fl3). 

Robinson et al teach that the roles of MAPK pathways in mammalian cell proliferation and 
differentiation. Robinson et al teach that ERK1 and/or ERK2 (members of MAP kinase family) are 
activated by mitogens signaling. Functions of ERKs may also contribute to proliferative responses (p182, 
Col 2, U2). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the claimed 
inventions was made to determine susceptibility to a cell to reovirus infection by measuring constitutive 
ras-MAP signaling in a cell. One of ordinary skill in the art would have been motivated to do so with a 
reasonable expectation of success by the teaching of Norman et al on the correlation of constitutive 
activation of MAP signaling pathways down-stream of ras with reovirus susceptibility and the teaching of 
Coffery et al on the susceptibility of human cancer cell lines to reovirus infection in vitro and the teaching 
of Robinson et al on the contribution of higher ERK1/2 activity to proliferative responses. Therefore, one 
of skill in the art at the time of invention would conclude that it would be possible to determine the 
susceptibility of cell to reovirus infection by measuring constitutive ras-MAP signaling in the cells. 

Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Norman et al, 
Coffey et al and Robinson as applied to claim 1 above, and further in view of Current Protocols in 
Molecular Biology (unit 14.3, print publication date: Oct 1998). 

The embodiments of claim 1 are set forth above. Claim 2 embodies the method of claim 1 
wherein the ras-MAP signaling is measured by determining the state of phosphorylation of MAP kinase. 
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Norman et al, Coffey et al, and Robinson et al teach that constitutive activation of the ras/MAPK 
pathway contribute to proliferative response in the cancer cells and correlation of the reovirus 
susceptibility to the cells are set forth above. Norman et al, Coffey et al, and Robinson et al do not teach 
that the ras-MAP is measured by phosphorylation of MAP kinase. Current Protocols in Molecular Biology 
teach the method of detection of MAP kinase signaling and protein kinase phosphorylation of MAPK and 
cascades ras-MAP signaling measured by determining the state of phosphorylation of MAP kinase (p3, U 
6). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the claimed 
inventions was made to determine susceptibility of a cells to reovirus infection by measuring constitutive 
ras-MAP signaling and phosphorylation of MAP kinase in the cells. One of ordinary skill in the art would 
have been motivated to do so with a reasonable expectation of success by the teaching of Norman et al, 
Coffery et al, and Robinson et al on the correlation of constitutive ras-MAP signaling and susceptibility of 
human cancer cells to reovirus infection in vitro and the teaching of Current Protocols in Molecular 
Biology on the determination of ras/MAP activity by phosphorylation in the cells. Therefore, one of skill in 
the art at the time of invention would conclude that it would be possible to determine the susceptibility of 
cancer cells to reovirus infection by measuring the state of phosphorylation of ras-MAP kinase in those 
cancer cells. 

Claims 1, 2, and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Norman et al, 
Coffey et al, Robinson et al, and Current Protocols in Molecular Biology as applied to claim 1 and 2 
above, and further in view of Wilsbacher et al (J Biol Chem. Vol 272, p16988-16994, 1999). 

The embodiments of claim 1 and 2 are set forth above. Claim 3 embodies the method of claim 2 
wherein the ras-MAP kinase phosphorylation is determining using an antibody specific for phosphorylated 
MAP kinase. 

Norman et al, Coffey et al, Robinson et al and Current Protocols in Molecular Biology teach that 
correlation of the constitutive activation of the ras/MAPK and reovirus susceptibility to proliferative or 
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cancer cells and determination of ras/MAP kinase activity in the cells by phosphorylation. Norman et at, 
Coffey et al, Robinson et al and Current Protocols in Molecular Biology do not teach that phosphorylation 
of MAP kinase is measured by antibodies in the method. Wilsbacher et al teach how phosphorylation of 
MAP kinase were measured and determined by phosphorylated MAP kinase antibody (p 16989, Col 1, U 
7 and p 16991, Col 1 t H 3). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the claimed 
inventions was made to determine susceptibility of a cells to reovirus infection by measuring constitutive 
ras-MAP signaling and phosphorylation of MAP kinase in the cells. One of ordinary skill in the art would 
have been motivated to do so with a reasonable expectation of success by the teaching of Norman et al, 
Coffery et al, and Robinson et al on the correlation of constitutive ras-MAP signaling and susceptibility of 
human proliferative or cancer cells to reovirus infection in vitro and teaching of Current Protocols in 
Molecular Biology on the determination of ras/MAP activity by phosphorylation in the cells and by 
teaching of Wilsbacher et al on the determination of phosphorylation of MAP kinase by an antibody. 
Therefore, one of skill in the art at the time of invention would conclude that it would be possible to 
determine the susceptibility of cancer cells to reovirus infection by measuring the state of phosphorylation 
of ras-MAP kinase by antibodies in those cancer cells. 

Claims 1, 4, 6-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over von Lintig et al 
(Breast Cancer Research and Treatment, Vol 62, p 51-62, 2000), further in view of Norman et al and 
Coffey et al, and Robinson et al. 

The specific embodiments of claims 1 are set forth above. Claim 4 embodies the method of claim 
1 wherein the cell is comprised in a biological sample collected from mammal suspectd of having a 
proliferative disorder. Claims 6-10 embody the method of claim 4 wherein the proliferative disorder is 
solid neoplasm and human breast cancer, 

von Lintig et al teach ras activation and MAP kinase activity in human breast cancer cell lines . 
von Lintig et al measured ras activation and MAP kinase activity in human breast tissue and found that 
samples with high ras activation had high MAP kinase activity and the approximately four-fold higher ras 
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activation in the cancer group compared to normal breast tissue was reflected in a greater than five-fold 
increase in MAP kinase activity (p 57, Col 2, 1|2). von Lintig et al teach that in the breast cancer cell 
lines, which contain an activating K-ras, codon 12 mutation, ras activation was high and this cells exhibit 
similar ras activation as breast cancer tissues (p58, Col 1 , U 1 and Col 2, U 1 , figure 6 C ). von Lintig et al 
again teach that increase ras activation in these cancer was associated with increased MAP kinase 
activity (p 59, Col 1, 1J2). von Lintig et al do not teach the correlation between susceptibility of reovirus 
infection and ras/MAP activation in the cancer cells. 

Norman et al, Coffey et al, and Robinson et al teach that human reovirus requires an activated 
ras signaling pathway. Norman et al teach that constitutive activation of signaling pathways down- 
stream of ras, such as the MAPS is implicated in cellular transformation and progression toward cancer (p 
1 035, Col 1 , U 1 ). Coffery et al teach that 80% (20 out of 25) of human cancer cell lines are susceptible to 
reovirus infection in vitro. Coffey et al teach that there are a strong correlation between infectibility and 
high basal level of MAP kinase activity (p 1333, Col 3, U 3). Robinson et al teach that the roles of MAPK 
pathways in mammalian cells proliferation and differentiation. Robinson et al teach that functions of ERK 
may also contribute to proliferative responses (p182, Col 2, If 2). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the claimed 
inventions was made to determine susceptibility of breast cancer cells to reovirus infection by measuring 
constitutive ras-MAP signaling in the cells. One of ordinary skill in the art would have been motivated to 
do so with a reasonable expectation of success by the teaching of von Lintig et al on the association of 
ras activation with increased MAP kinase activity in breast cancer cells and teaching of Norman et al, 
Coffery et al, and Robinson et al on the contribution of the activation of MAPK pathways to proliferative 
responses in cells and susceptibility of human cancer cell lines to reovirus infection in vitro. Therefore, 
one of skill in the art at the time of invention would conclude that it would be possible to determine the 
susceptibility of human breast cells to reovirus infection by measuring constitutive ras-MAP signaling in 
those cells. 
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Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Lei Yao, Ph.D. whose telephone number is 571-272-3112. The examiner can normally be 
reached on 8-4.30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Jeffrey Siew can be reached on 571-272-0787. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). 

Lei Yao, Ph.D. 
Examiner 
Art Unit 1642 




